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Abstract
Babesiosis	is	a	disease	caused	by	protozoal	parasites	of	the	babesia	genus,	with	intra-erythrocytic	
localization.Acute	 renal	 failure	 (ARF)	 is	 anfrequent	 complication	 of	 babesiosisthat	 may	 result	 in	
multisystemic	involvement	(1). The	purpose	of	this	study	was	to	evaluate	renal	function	in	a	number	
of	20	dogs	diagnosed	with	Babesia	canis.	The	study	shown	here	was	carried	out	inside	the	Faculty	of	
Veterinary	Medicine	Bucharest	clinic,	on	a	number	of	20	dogs	with	babesiosis.	Renal	function	of	these	
dogs	 constituted	mainly	 in	 evaluation	 of	 	 blood	 urea	 nitrogen,	 creatinine	 and	 total	 protein,	 	 serum	
electrolytes	 (sodium,	 potassium)	 and	 urine	 specific	 gravity.	 Obtained	 results	 were	 correlated	 with	
alkaline	phosphatase	and	Alanine	Aminotransferase	serum	levels. All	 the	dogs	 included	 in	 this	study	
shown	increase	blood	urea	nitrogen	levels,	with	values	from	38	mg/dl	to	larger	than	130	mg/dl.	Increase	
in	 serum	creatinine	was	 inconstant	 and	appeared	only	 in	12	out	of	20dogs	 (60%)	with	values	 from	
1.6	mg/dl	to	 larger	than	13	mg/dl.	Electrolyte	 findings	showed	severe	hypokalemia	 in	2	(10%)	dogs	
and	marginal	hyponatremia	in	3	(15%)	dogs	with	average	values	of	120	mmol/L.	All	dogs	presented	
hyperstenuria	with	urine	specific	gravity	values	larger	than	1.030. Biochemical	blood	analysis	including	
electrolytes	and	urine	specific	gravity	can	be,	along	renal	panel	constitutive	elements,	a	useful	tool	in	
renal	function	integrity	assessment	in	canine	babesiosis.
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INTRODUCTION
Babesiosis	 is	 a	 disease	 caused	 by	 protozoal	
parasites	 of	 the	 babesia	 genus,	 with	 intra-
erythrocytic	 localization,	 transmitted	 by	 ticks,	
blood	transfer,	blood	transfusion	or	transplacental	
transmission	(MacIntire,	et al.	2002).		The	primary	
involvement	in	babesios	is	erythrocyte	destruction,	
but	 it	 may	 also	 result	 in	 multisistemic	 affection	
(Taboada,	 1991).	 Hyponatremia	 develops	 when	
the	patient	is	unable	to	excrete	ingested	water	or	
when	 urinary	 and	 insensible	 fluid	 losses	 have	 a	
combined	osmolarity	greater	than	that	of	ingested	
or	parenterally	administered	fluids.	Hyponatremia	
with	hypervolemia	may	also	be	seen	in	advanced	
renal	failure.	Positive	water	balance	may	occur	in	
the	presence	of	continued	polydipsia	 if	 there	are	
an	 insufficient	number	of	 functional	nephrons	to	
excrete	the	required	amount	of	free	water	(Burkitt,	
2008).	In	babesiosis,	elevated	serum	urea	alone	is	
an	 unreliable	 indicator	 of	 renal	 insufficiency,	 as	
a	 disproportionate	 rise	 in	 urea,	 compared	 with	
creatinine,	 occurs,	 possibly	 due	 to	 catabolism	 of	
lysed	 erythrocytes	 (Reyers,	 1992).	 The	 purpose	
of	 this	 study	was	 to	 evaluate	 renal	 function	 in	 a	
number	of	20	dogs,	diagnosed	with	Babesia	canis,	
based	 on	 blood	 biochemistry,	 electrolytes	 and	
urine	specific	gravity	
MATERIALS AND METHODS
The	 study	 shown	 here	 was	 carried	 out	
inside	the	clinic	of	Facultyof	Veterinary	Medicine	
Bucharest,	 on	 a	 number	 of	 20	 dogs,	 with	 ages	
from	 4	 to	 13	 years,	 which	were	 diagnosed	with	
Babesia	 canison	 thin	 blood	 smear	 microscopic	
examination.	 Patient	 evaluation	 was	 carried	 out	
through	 clinical	 examination,	 blood	 analysis	 and	
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urine	 examination.	 Blood	 samples	 were	 collec-
ted	 from	 the	 cephalic	 vein	 on	 tubes	 without	
anticoagulant	 for	 biochemical	 analysis.	 Blood	
serum	 analysis	 was	 performed	 with	 an	 IDEXX	
VetTest	 Chemistry	 Analyzer.	 Renal	 function	
evaluation	 for	 the	patients	 constituted	mainly	 in	
biochemistry	 evaluation	 of	 blood	 urea	 nitrogen,	
creatinine,	 total	 protein	 and	 serum	 electrolytes	
(sodium,	potassium,	chloride).	Blood	electrolytes	
represented	 by	 sodium,	 potassium	 and	 chloride	
were	determined	using	anIDEXX	VetStat	Electro-
lyte	 and	 Blood	 Gas	 Analyzer.	 Also,	 urine	 specific	
gravity	was	determined	using	a	handheld	refracto-
meter,	in	all	20	dogs.	Other	biochemical	markers,	
such	as,	alkaline	phosphatase	and	alanine	amino-
transferase	 serum	 levels,	 were	 evaluated	 for	
patient	 status	 evaluation	 and	 for	 correlation	 in	
evidencing	 multisystemic	 affection	 in	 canine	
babesiosis.
RESULTS AND DISCUSSIONS
An	increase	in	blood	urea	nitrogen	was	noticed	
in	all	the	dogs	taken	into	study	with	values	from	38	
mg/dl	to	larger	than	130	mg/dl.	Serum	creatinine	
findings	were	inconstant,	being	increased	only	in	
12	out	of	20	dogs	(60%)	with	values	ranging	from	
1.6	 mg/dl	 to	 larger	 than	 13	 mg/dl.	 Electrolyte	
findings	 showed	 severe	hypokalemia	 in	2	 (10%)	
dogs	and	marginal	hyponatremia	in	3	(15%)	dogs	
with	 average	 values	 of	 120	 mmol/L.	 Alkaline	
phosphatase	levels	were	increased	in	2	out	of	20	
dogs	with	values	over	the	machine	measuring	li	mit,	
while	alanine	aminotransferase	levels	were	increased	
in	9	out	of	20	dogs	with	values	ranging	from	130	
to	 150	mg	mg/dl.	 Urine	 specific	 gravity(ratio	 of	
the	weight	of	a	volume	of	liquid	to	the	weight	of	an	
equal	 volume	ofdistilled	water)	was	determined,	
in	all	of	the	dogs,	using	a	handheld	refractometer,	
multiplying	the	last	two	digits	of	the	urine	specific	
gravity	 by	 36	 and	 obtaining	 a	 rough	 estimate	 of	
urine	osmolarity	in	dogs.	All	of	the	dogs	taken	into	
study	 shown	 hyperstenuria	 with	 urine	 specific	
gravity	values	over	1.030.
Analysis	of	obtained	data	has	shownincreased	
serum	urea	values	in	almost	all	of	the	dogs	taken	
into	study.	Serum	creatinine	didn’t	mirror	serum	
urea	 as	 shown	 in	 previous	 studies	 (Lobetti	 and	
Jacobson,	 2001),	 (Reyers,	 1992).	 Electrolyte	
findings	 shown	 marginal	 hyponatremia	 and	
hypokalemia	studies	but	didn’t	meet	hyperkalemia	
as	 found	 in	 previous	 studies	 (Lobetti	 and	
Jacobson,	2001).	Increase	in	alkaline	phosphatase	
and	 alanine	 aminotransferase	 levels	 shown	 a	
multisystemic	 involvement	 of	 the	 disease	 fact	
previously	demonstrated	in	other	studies	(Lobetti	
and	Jacobson,	2001).	Our	results	regarding	urine	
specific	 gravity	 were	 similar	 to	 other	 studies	
but	 didn’t	 meet	 the	 results	 of	 a	 previous	 study	
(Camacho,	et al.,	2005)
CONCLUSIONS
1.	Biochemical	blood	analysis	 including	elec-
tro	lytes	 and	 urine	 specific	 gravity	 can	 be,	 along	
renal	 panel	 constitutive	 elements,	 a	 useful	 tool	
in	 renal	 function	 integrity	 assessment	 in	 canine	
babesiosis.
Tab. 1 Blood	biochemistry	values	in	20	dogs	with	Babesia canis
Parameters Normal	values
Modified	
values
Dogs	taken	
into	study
Number	of	
dogs	affected
Percentage
Blood	Urea	Nitrogen 7-27	mg/dl 38	–	130	mg/dl 20 18 90%
Blood	Urea	Nitrogen 7-27	mg/dl >130	mg/dl 20 2 10%
Creatinine 0.5	–	1.8	mg/dl 1.6	–	13	mg/dl 20 12 60%
Creatinine 0.5	–	1.8	mg/dl >13	mg/dl 20 2 10%
Alkaline	Phosphatase 23	-212	mg/dl over	the	limit 20 2 10%
Alanine	aminotransferase 10	–	100	mg/dl
130–	150	
mg/dl
20 9 45%
Potassium 3.5	–	5.8 1.5	mmol/L 20 2 10%
Sodium
144-160	
mmol/L
120	mmol/L 20 3 15%
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2.	 Electrolyte	 level	modification	 can	 provide	
useful	 information	 regarding	 patient’s	 hydration	
status	and	can	improve	patient’s	fluid	therapy.
3.	 Assessment	 of	 urine	 specific	 gravity	
correlated	with	azotemia	and	creatinemia	can	aid	
in	renal	disorder	diagnosis.
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